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(54) FILM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a film excellent 
in homogeneity and surface smoothness and high in 
productivity. 

SOLUTION: The film is one at least either surface of 

which has a center line average surface roughness of 5 

nm or smaller and which is made from a polymer . , 

comprising structural units each being a phosphonic acid |: i • • • • ( i ; 

ressidue represented by structural formula (1) (wherein nr*/ 




R1 is an organic group; and XI is O, S, or Se) and 
structural units each of which is a dihydric phenol / /^""^ 

residue represented by structural formula (2) (wherein \ % C . . - - ^pj 

R2 and R3 are each H. N02. a halogen atom, a 1-20C / 
aliphatic group, or an aromatic group; p and q are 
integers with the proviso that 0<p+q<8; and Y1 is O, S. 
an alkylene. an alkylidene, a cycloalkylene, a halo- 
substituted alkylene, a halo-substituted alkylidene, a 
phenylalkylidene, a carbonyl group, a sulfo group, an 
aliphatic phsphine oxide group, an aromatic phsphine 
oxide group, an alkylsilane group, a dialkylsilane group, or 
a fluorene group). 
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x;f^>BSSSfcJ:i;aijtiC (2) T'S^Fti^Saffi^xy 

(R')P 




(1 ) 



XI : O, S^fcliS e 




(2) 



P, q : SS)l"C&-3T0^p + q^8 
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(1) 



R' : 

lit 2] 





R2. R3 : H. NO 2. /\ay>M?-*fcl±StSlSk 1 ~ 

2 0 rosiflssts t L < it^mm^ 20 

p. q : fi»-Ca5o-CO^p + q^8 

4^vK«. 35#»?/^7.:7-f >:i-:*-vKS. T^U+JUt'^ 
r2. R«*fc(*Yia)S<j:S2ffi7iy-iU»**7K'J 

V — ^^l|C2alil±.^^^^L^T4,J;t^o ) 30 
X7|x>K»S©^;u»**<0. 5 UUi 1*3517 fcS, iff 

CiSIS5^4] tK'J v-©iSif^tii^i-T^aA<2 o, 000 

lii±50O, OOOJilTT?^^, ifjjtlli ~3©t^■r^^ 40 

[IS^S 5 ] Jli¥A< 1 0~ 1 O O // mT'fc y , 
SKgS 5 O nmlc3bMt-614fflS*<5 0~1 . 5 00nm 

■efe*. it^^l ~4fl)L^■r4^AM=:|5^K^D7^';^Ao 
[00 0 1] 



(2) 



[O OO 2] 

[0003] ^#lc:7^;^Alc^^l.^T(*. i TitOTiiMic 

[0 0 0 4] 

Uiro-cfc^). mpiit. iJ^^fflt^^>^^rL^^)/-K'J*— ;K 
^— ^(=-^L^rl*. 4-204503 #i^ffiAf>it$ 

(iBiF9-3 046 1 9-f-^iffi(cBB^*+tXLv5A<, Cit 

«c4#1±OlSl±*<l>i:Ofl)«fl5Sat'5fortN-5. 

[0 0 0 5] sfc. ')>m-^m^^-^m^^ni>)-7-it 

■&t;;KU^— l*^'J7^^;^7|^:^- hi:P?(**l. (K. S. Kim. 
J.Appl. Polym. Sci.. 28. 1119 (1983): Y. Imai et 
al. Makrotnol. Chem. , Rapid Cominun. , _L, 419 (198 
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0); USP3719727) , nmm^<Of^±Ui:iSi^LiSti 

A-ib L r t IS MjEs -1- ;u A ^ |# ^ c t A<sit r- o 

[0 0 0 6] >^f|B^I^. ±iBLf=(j£3tEa>SS$ffli^L. 
[0 0 0 7] 



[O O O 8] 



(1) 



10 





2 o a}sgi)%]^£t> L < itjsmm& 

p. q : SSIfCfcor0^p + q^8 

R2. R3*fcl*Yi<0m!te-52ffi:7i>'— il.»«^7K'J 
[O O 1 o] 

■7-1*. 5^ia)g>JS^^^«•r*«^t. ^-cftliitsc 
(1) t?|gS?tT.^7t-xX7h>K1«jt^;K'J-7-^fi(cWL 

[OO 1 1 ] 



(1 ) 




R' 



O. S*fcl*S e 



R' 

X' : O, S^fcJiS e 

(fcfc* L, . R 1 *f=»i X 1 (DS<i -SThXTl-x ^tK 'J 

[0009] 
[<b4] 

... (2) 



•7-«t"(c2aJ^l±^A/•Ct^T4,J;^,^o ) 
[001 2] 

30 7hX7h>MJiS<7)^JU^i'^=a/ (a + b) 

a : mi4^fcy(ci?i£f-5. «itse (1) "ea^tts^h 
iciifff -5ii^i*, friDmniiii^^itmzj^-sxtnm 

[0 0 1 3] fltiiaS (1) T'«^+i-i)7t^;^'t:>K5S»fl) 
40 ^;u^^^A<0. 5*jK-Cfci)«^lc|±. ;K'jv— (DBsa 

Z<DtJU»^l*0. 7 5J6l±15feJS-Ci5«t j:y 

[0 0 1 4] ±fB«jts (1) x^tn^m&mtiLO') 
>j®^±(Dg««Ri(*«ttl»-efcy, :&(*fl*)icii, :? 

50 St?^fflLv€)Ci:*<-c#-&o ^fc, c:fl)J:5t?«SlS^ 
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>BS. 2-'>ppa:^;U7txX7n>i§. 1. 2- v'5?pa 
2-v^p^x^jU7h;;^7t>>it. 3 p P3f p e;u7h 

X7^^>Ks 2, 3-v<7PP3^Pe>IU7fxX7h:>^3-^ 

p^7^pe>u;hX7h>iK. 2. 3-v::J^p^:/p tfju/t-x 

X7t^>K. 2-^7PP— 1 ->^;UX5^JU7^X7n>M. 

1. 2-v<7PP— 1 -JJt^^UX^jU/txXTtx^/M. 2- 

3^p^— 1 ->^;ux^jU7n;^7fx>^. 1. 2-v^p 
^— 1 ->^;ux^jU7txX7t>>K. 4-<7PP:?^jU7h 
XTtx^M. 3. 4-v^7PP:^^;u?nx7t^>K. 4-::^^ 
p^7^^;u7hX7h:>M. 3. 4- v3^p^::?^;u;fxX7f^ 

s-'J^pp— 1 ~;^^;u3^p tf;U7h;^?t^>M. 20 

2. 3-i/<7PP- 1 --?t^;u:^phf;u7h;^?f^>K. a 
-:?p^- 1 y^ju:?pe;u7hX7t^>BI. 2. g-vt^ 
p^- 1 ->^;U7fxX7t^>M. 1 --{7 pp>T;u:^Pb: 
jU7^X7t^>M> 1 -^7PP— 1 -^pp>^^;u:/ptf;u 
7t^X7h>Bt. 1 -:?p^y^;u:^ptf;u7hX7tx>K. i 
-:;;p^- 1 -3^p^>i^;u:^p tf>U7t^X7h>M. 5- 
-J? pp/0^;u;t^X7t^>K. 4, 5-v^?pP'^>^;u 

5-:?P=E'<>^;U7t>X7h>M. 4, 5- 

i/:?p^><>^jU7^X7h>K. 1 -t KP^i/>^;u3fr 
X/t-x>K. 2-t KP^vx^j^7txX7^x>i§. 3-tK 30 
□+v:^peju?nx7t^>B§> 4-t: KP^v::^^;U7fxX 

y p«^jun^X7h:>M. 2-T5y x^ju7fxX7h>K. 3 
-Tsy 3^pejU7f^X7^>K. 4-T5y 3^^;u7t^X7hx 

;u7ixX7h>K. >^;u5=^^xf^jU7nx7h>K. 
;l-:/peju:tv7.7h>K. >t^;u5^:*-:?^;u7h7.7h>K. 
x^;u^^>5"jU;^X7h>ig. x^;u^:i-x^jU7tx;^7h 
x^;^^:^-::^peJ^7^xX7t-xVK, ::^peju^:ty 
^;^7^xX7t-x>iS. 3^pe;^^;t-x^;^7^xA7^^>K. 40 
iU^:l--?«5^;u7f^X/h>K. '7xxjU7tx:;<.7fx>K. 4-^ 
PP:7xx;U7^X7h>K. 3, 4— v'5'PP37x:=:;U7h 
X7fx>K. 3. 5^v^PP:7xx;U7txX;n>i$. 4- 
T^pt^xxjbThXTh^K. 3. 4-:^p^:7x-jU7h 
X7h>K. 3. 5-:^p^:7x— ;u7fxX7N>ffi. 4-"> 

h+v:7xx;U7txX7tx>SS. 3, 4-vy h^VT^XX 

7hX7t-x>K. 5. 6. 7. 8-^ h^t KP-2-:f:; 

TJU7t->X7t^>». 5. 6. 7. 8-^h^tKP-1- 



6 

:7xx;u>5=^jU7txX7f^>M. 3. 4-v::;p^:7xxju 

;»t^JU7t^X7t^>M. 3. 5-v:?P^:7xXJU;>c^jU7fx 

X7h>BS. 2-37xx;^x^;^7hX7^x>^, 2- (4- 
^P^:7xx;u) x5"jU/-hA7h>S§. 2- (3, 4-v 
:?pt^xxju) x^jU7hX7h>K. 2- (3, 5-v 
3^^p^:7xx;u) x^;u7^X7t^>K. 3 xx;u:::f p 
fcf^U/fxX/foK. 3- (4-:^p^:7xxju) 3^pe;u 
/hXTt-x^gg, 3- (3, 4-v7^p^^xxju) T^pe 
;u7t>X7h>i$. 3- (3. 5-i?3fp^3^xxju) >fp 
if;u7hX7^>it. 4-:7xx;u:^^;u7txX7n>^. 4- 
(4-:?p^:7xx;u) 3f^;^7f^X7^x>M. 4- (3. 

4- v::3fp^'7xx;u) 3^^^;u;l^X7f^>K. 4- (3. 

5- i/:/p^37xx;u) :^5";u7t^X7t^>K. 2-e'jy 
;u7rxX7tx>K. 3-e»; v;^7^:x;^x>is, 4-euv;u 
/-^iX7^x>sS. 1 -ep'j vy >5=^;u7^X7t^>M. i-t? 
pij v/x5^;u7txX7f^>i$. 1 -tf pg :>'pejU7^ 

- 1 -7^:X7^x>K. tfp— ;u-2-7t^X7fx>Ks t'^p — 
;u-3-7fxX7tx>K. ^:^-:7x>-2-;t^;:?.7fx>K. 5^ 
^^-i^x^-S-zhX/hl/K. i/^T>-2-7fxX7t^> 

hU^7'>-2-7hX7h>». :7V>-2-7fxX7tx 
>Ms :7^>-3-7f^X7h>K. ex;u7txX7t^>K. T 
•J;^7^xX/t^>K^^^*A<^^f e>tiSo xi|cffl^-r 

ztt&(DU visile 2 M^^-eJS^Lri^€>K^lJS 
T (o) t^mnmi' (s) lcM^S?ttfc5^;i-/1^X7t-x>K 

[0 0 15] 3^d:fc\ 7K»JV-*lc*-7t<^'.-hSISS# 

X 1 lis ^fzltS e Ll^o 
[0 0 16] c:;K^7Nxn^>MSS(coi^rii. 
^-tL^-*ttm-r'5 3ffi(D'j >f tgs-e&S7^^x7^x:h^ h 

^tt^^/S*r§<t. ■€-(DMm^l*5 0%J.aT;&W*L 
<. cty»*L<li2 5%UIT. ^b(c»*L<(i1 O 
WJ^TVh^o -r^f^b*). ?K'J v-;!l<7^xX7^x:^< hSIS 
«iSsC (1) r*«3Fix«)7t-x;^7t^>»S«t7^x 
?t-x:^-r h?^»<^lcs^■ri)7^xX7^x:^-< Hm(r>=E)i.i&mf)^ 
o. 5JaT-efc^c:^*<»^L<. J;y»*L<(*o. 

[00 1 7] *«BBfcj3!t-57K'J V-l*iaT<D«l 

)t5t (2) -c?a^FtiS2fiHi>'xy-juf^X$«tiS*<4i: 

[0 0 18] 
[4b 6] 
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R2. R3 : H. NO2. /\P^*>Il^^fcligS*S!l1 
p. q : S^-efcoT0^p + q^8 

Y1 : O. S. T;U+U>S. T^U+Ut'VS. V<7P 10 

:^;U7K--iuS. XJU?n>S. BgflSJ^7hx:7^ 

R3*fcl*Yi(DM^i:^2fflii:7xy-;uSI«*7K'J 

c (7) 2 ffi :7 X y - juSS ^ 2 ffi :7 X y — jucd Jf^T?m<* W 
l::-M^-r'6i:. 1, 1 - (4 - 1 Kp^v:7x^ 20 
ju) -j^^rv. 1. (4-t Kp+v:7x^;u) 

x$>, 1. 1 -e;^ (4-p«^;u-2-t KP+i/:7 
x-;u) -pt^>. 1. i-t*x (3, 5-v>^;u-4 
-t KP+v:7x- ju) 2, 2-ex (4-t 

KP+'>:7xr:ju) -4-y5^;u^>5'>. 1. 
X (4-t Kp+v:7x v^p^^'9->. 1. 1 
-ex (4-t Kp^v:7x-ju) v^7P'n:/^>, 

1. 1-ex (4-t Kp+v:7x-;u) v<7P;t-^75? 

1. 1-ex (4-t Kp+*>:7x-;u) v<7Pt^ 

1. 1-ex (4-t KP^^V^x -JU) v-^P 30 
K-TibV. 2. 2-ex (4-t Kp+v37x-;u) 3^ 
ny^>. 2. 2-fX (3->^;U-4- 1 KP + i^:? 
x-JU) 2. 2-lfX (3. 5-v>tF;U- 

4-t Kp^v:7x -;u) ya/^iy, 1. 1-ex (4 
- 1 Kp^v:7x~;u) - 1 ->x-;ux^r 1. 1 

-t*X (4-t KP+V^x-jU) -2-X^jU^:^-9" 

2. 2-ex (3-:7x-JU-4-t Kn^i/:7x 
zlM zfa/O^ 1. 1-fx (3-pi^JU-4-t K 
P4'v:7x-;u) 4, 4' -e:7xy— 

2. 2-ex (4-t KP+v:7x-;u) 1. 40 
1-ex (4- 1 KP+v3^x:i;u) -2->^;u>^p 
/^>. 1. 1-ex (4-t Kp4^v37x -1- 
:7x-JU>^>. 2, 2-t*X (4-tKP + v:7xX 

ju) yt<p^:y. 1. i-t*x (3->^;u-4-t Kp 

:*-i/:7x-JU) i/^^P'^^+l^"^. 2. 2-eX (3-T 
ij;U-4-t Kp^v:7x::i;U) ZfO/O. 2. 2-^ 

X (3 — r v::^Pbf;u-4-t Kp4^v:7x - ju) :^p 

2. 2-eX (3- t e r t -3^5'JU-4-t K 
P^*>-7x-;U) Zfa/^l^, 2, 2~t*X (3-sec 

:?Tju-4-t Kp+v^'xxju) 7^p/<>. ex:7x 50 



(2) 



y— ;u:7P— L/>. 1, 1 -t^x (2->^;u-4-t 

KP+V-5-t e r t -:?5^;Uyx-;U) -2->^ 
JU:/Py<>. 4. 4' - CI. 4-3?x — U>-ex 
(2-^PeUT^» ] -tfX (2->5^JU:7x/ — 

;u) . 1, 1-ex (3-37X— ;u-4 — t Kp^v:? 
x-;u) v<7P^+-y->. 4. 4' -vtKP+v:7x 
-;ux— 1. 1 -ex (2-t Kp^*>:7x~ 
)U) >4i>. 2. 4' ^u>tfx:7xy— 1. 
1-ex (3-y ^ju-4-t Kp^v:7x -;u) >5r 
1. 1-ex (4-t KP+V-7X— ;u) :/p/^ 

1. l-tfX (2-t KP+i/-5-^^;u:7xX 

ju) x^>. 1. 1-ex (4-t Kp+*>3?x-;u) 

-3-J>t^jU-^^i>. 1, 1-eX (2-tKP^V 
-3. 5-v>t^;U:7x— JU) ^^r^. 1. 1 - tX 
(4-t KP+v:7xxju) i/-i7P^>^>^ 1. 1- 
tfX (3->^;U-4-t KP+i/-7xZi;u) i>^P-^ 

>9:y. 3, 3-t*x (4-t Kp^v:7x ^> 
^V. 3. 3-t*x (3-y 5";u-4 — t Kp + v:7x 

XjU) 3. 3 -ex (3. 5— i/>^il/-4 

-t KP+v:7x -JU) '^V-S?^. 2. 2-eX (2- 

tKP^v-3, 5-vy ^;u:7xx;u) 7^p/^>, 
2, 2-ex (4-t Kp+v:7xx;u) 1. 
1-ex (3->5^;U-4-t KP^i/3^xziJlx) -1 
-y JL—)UJi^l/. 1. 1-eX(3. 5~v>^JU- 

4- t kp+v^'xzi^u) P'N^-'y-^. 2, 2-e 
X (4- 1 Kp+v':7xx>u) t'*^. 1. 1-ex 

(4-t KP+V^'x— JU) T^*>, 1. 1-eX (2 
-t KP+V-3- t e r t -^^^U-5->^JU:7x 
XJU) pt^?>, 1, 1 -ex (4-t KP + v3^x- 

;u) v:7xx;u>$>, T-ju^>v:7xy~;K 1. 1 

-ex (3- tort -3f^JU-4-t KP+i^:7xX 

;u) v^p^+-9->. 1. 1-ex (2-y^;u-4- 

t KP + V-5- t e r t -:?5^;U'7xXJU) -2-> 

^ju::^p/^>. 2, 2 -ex (3-i/'j7P^+v;u-4 
-t KP+i/:7x^ju) t^^'pAv. 1. 1-ex (3. 

5- v t e r t -::f^;u-4- 1 KP+v:7x-;b) y 

1. 1-ex (3. 5- vs e c :::^t;u-4- t 

KP+v:7xxju) >4r>, 1. 1-ex (3-v<7P 
^^^vJl^-4-t KP+*>:7xX^U) S/^P^+-9->, 
1, 1 -ex (2-t KP+v-3, 5-vtert- 

:^^ju:7x:=.;u) x4i>, 1, i-ex (3-yx;u- 

4- t KP + v:7xXJU) 2. 2-ex (3. 

5- v t e r t -3^^;U-4- t Kp^V'^'x ~jU) 
P/<>. 1. 1-ex (2-tKP+v-3. 5-vt 
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e r t -::f^;u-6->^;u:7x -;u) >^>. i. i 
-ex (3 -:7x— ;u-4- 1 Ka+*>:7x— ;u) -i 
-3?x-jux^>. 4, (4-tKa+v:7x 
-ju) ^>^>i$. tfx (4-t KP+vT'x -;u) » 
ig3^^;uxxx;u. 1. (3-3?;u^p-4- 
t Ka+i/-:7x-jU) 1. 1-ex (2-tK 

p4=-v-5-:7;u:^-p3?x— ju) 2, 2-t*x 

(4— t Kp+v:7x:^ju) -1. 1. 1. 3, 3. 3 
_/s:*.-tf:7;u7|-p:/p/^>. 2. 2-ex (3-:7^u:*- 
p-4-t KP+i/:7x^;u) :^p/^>. 1. i-t'x 10 

(3-:7;u:tP-4-t Kp^v:7xzi;u) -i-37x 

— 1, 1-t*X (3-:7;u;fP-4-t Kp 

^i^yji—M -1- (p-:7ju:t-p:7x -jU) 

1, 1-ex (4-t KP+v:7x-;u) -1- 
(p-y)v:t-oy !:—)[.) 2. 2-t*x (3- 

<7PP-4-t KP+v-5-y^;u3?x— ju) :::^p/^ 

2, 2-eX (3. 5-V^PP-4-t Kp4=-V 

3^P/^V. 2. 2-eX (3-<7PP-4- 
t Kp4^v"7x-ju) zfa/ii/^ 1, 1-ex (3. 5 
-V^P^~4-t KP+V^'x-^U) >^i>. 2. 2 20 
-ex (3. 5-i>:fU^-A-\z\^U^iyyjL—)l.) 
:/P/^>. 2, 2-tfX (3-- KP-4-t KP + V 
■7x-;u) :^p/^>. 3. 3' -v>T^U-4. 4' - 
tf37xy— JU. 3. 3' . 5. 5' --xh^^^^U- 

4. 4' -tf:7xy— 3. 3' . 5. 5' -irh^ 

t e r t-7^^JU-4. 4' -e:7xy— Jl/. tX (4 

- 1 KP+v:7x^;u) ^h>. 3. 3' -v:7;u:*-p 

-4. 4' -t*3^xy— 3. 3' , 5, 5' — ^ h 

^:7ju:tP-4. 4' -e:7xy— ex (4-tK 
p^v3?x-;u) v-/^;uv^>. ex (4-tKP^ 30 
v:7x-ju) x;u?n>. ex (3->5^;u-4~t Kp 
4=-v:^x^;u) x;u7^>. ex (3. 5-v-?^5";u-4 
- 1 Kp+v:7x^;u) x;u?h>. ex (3. 
p^-4- 1 Kp^v3?x-;u) x;U7t^>. ex (4- 
t KP+v:7x^jU) ^:i-x— tJU> ex (3->^;u 
-4-t KP^v37x-;U) X— ^;u. ex (3-;^^ 
;u-4-t Kp+v:7x— ;u) 5^:i-x~7'ju, ex 

(3, 5-v>^;U-4-t KP^vT^xzijU) x-^TT 
ex (3, 5~-V-/^;U-4-t KP^v:7xli. 
jU) ^;<-X— T^jU. 1. 1-eX(2, 3. 5-hUP< 40 

5^jU-4- 1 Kp+v:7x-;u) -i-7^x^;u> $ 

2. 2-ex (4- 1 KP + V37XXJU) Kt^±I 

2, 2-ex (3->i^;u-4-t Kp^v:7x^ 

;U) Kt^*>. 2. 2-eX (3. 5-y>T;U-4- 

t Kp^v:?x-;u) K7^*>. 1. 1-ex (3-t 
e r t -*::f^;u-4-t KP+V37X -i-:7x 

~;UX$r>, 1. 1-ex (3. 

ju-4-t Kp+v^'x^ju) -1 -:7x-;ux4'>. 
1. 1 -ex (2-^T;U-4-t: Kp^v-5-*>^ 
P'^^i/^U^^x-JU) -2->5";U:^P/^>. 1. 1- 50 
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ex (2-t: KP^V-3. 5-V t e r t -:;f^;u37 
x^JU) x$r>. 2. 2-ex (4-t: Kp+v:7xz: 
ju) ::fp/\'>M;>^^;uxx^;u. 2. 2-ex (4-t 
Kp+v:7x-;u) ::;^p/<>iSx^;uxx^ju. ^+^^ 
:>ex:7xy— ju. ^+>-5">ex^ 2. 

2' . 3, 3' . 5. 5' -^+-tl->^;U-4. 4' - 

e:7xy— ex (2- 1 Kp^v:7x-;u) 
2. 4' ->5"u>ex:7xy — ju. 1. 2-ex 

(4-t Kp+v:7x->u) x4i>, 2- (4-tKP 
^i/3?x-JU) -2- (2-t KP+i/:7x-;U) :/p 
ex (2- 1 KP + v-3-7'j;U3?x-;U) > 
1. 1 -ex (2- 1 KP + V-3. 5-V>^ 

;i/:7x-;u) -2->^ju::^p/^>. 1. 1 -ex (2 

-t KP+*>-5- t e r t -T^^^U-^x^JU) X$r 

ex (2-t Kp+v-5-:7x-;u:7x y 

1. 1 -ex (2-y^jU-4^t KP4-V-5 
-t e r t -■?^^JU:7x:^;U) ex' (2-^^ 

;u-4-t Kp+v-5-v'?P'x4^v;u:7x^;u) > 

2. 2-ex (4- 1 KP + v:7xr:ju) 
f^*>. 2. 2-ex (3->^;U-4-t Kp + v:7 
X— JU) 2. 2-ex (3. S-yy^^ 
^l/-4-t KP+v:7x^;U) 'O^rT^*^. 1, 2- 

ex (3. 5-v t e r t -::f^;u-4-t Kp+v:7 

x-jU) X4i>, ex (2-tKP+V-3. 5-vt 

e r t -:?^;u:7x-;u) 2. 2-ex (3- 

X^U;U-4-t Kp+v:7xi:: ;U) "I^P/^V. 1, 1 
-ex (4- t KP + v7x— ;U) -1- (p--hP 
:7x-JU) X4r>, ex (3, 5-i?:7jU;i-p-4-t 

Kp+*>:7x-ju) ex (3. 5-Vy)i^:i-a 

-4- 1 Kp^v37x~;u) - 1 -:7x -;u>^ e 

X (3, 5-v:7JU:t-P-4-t Kp4^v37x-;u) 

:7x^ju>4i>. ex (3-:7;u;i-p-4- 1 KP^v 

yjL=l)U) i/-7x^;U>$>. 2. 2-ex (3-<7P 

p-4- 1 Kp+v:7x :/p/^>. 3. 3' . 
5. 5' t e r t -::^5";u-2. 2' -e:7x 

y— ;k 2, 2' -v7U;u-4. 4' -e:?x/ — 
;k 1, 1-ex (4-t Kp+*>:7x— ju) -3, 
3. 5- hu>^;u-v^7P^:^-y->. 1. 1-ex 

(4-t KP+v:?xii;U) -3. 3. 5. S-'rhy 
y^ju-v^p^+th>. 1, 1-ex (4-t Kp^ 
v^'x— ;u) -3. 3. 4- hU>^^^-*>^7P'^*■9■ 
>. 1. 1-ex (4-t Kp4^v:7x^;u) -3. 3 
-v^^^^u-s-x^^^u-v^p^^^-y-^, 1. 1-e 

X (4-t KP + v:7xXJU) -3. 3. 
jU-i/^^P^^^r 1. 1-ex (3, 5-i/>5^;U 
-4-t KP^v3?xx;u) -3. 3, 5- h'jy5^JU 

-v<7P^+it>. 1. 1-ex (3. 5-v:7xi:.;u 

-4-t KP+v3?xZ:;U) -3. 3. 5-hU-^^;U 
-v^p^++^>, 1. 1-ex (3->5^;L.-4-t 
KP + v:7x— JU) -3. 3. 5- hU-J^^'^U-v^P 
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1. (3-:7x-JU-4-t Kp + 

v:7x^;u) -3, 3, 5- ^•jy^;^-i^^7D'N^-9■ 
>. 1. 1-ex(3. 5-v^Pn-4-t KD+i/ 
:7xi^ju) -3. 3. 5- h 'j>^;u-v^^p^++^ 

9. 9-eX (4- 1 KP + vy X 

9. 9-eX (3. 5-ypt^JU-4-t KD + V 

:7x-;u) :7;u;fu>. 1, (3. 5-v:/p 

^-4- 1 Kp^v::?x ~ju) -3, 3. 5-h'J>5" 
jU-v-jP^^-y-V. or. a-ex (4-tKP^v:7 

x~ju) -1. 4-i;^ v:/pe;uK>if>^?)5i<^s(f ^ 10 

2«:7xy-J^^i^#^>^^-g)7K»J V— (Dtttgic 
[0 0 1 9] R2 0a*iS}&<2O*SxS«^. iiHJtett 
[0 0 2 0] vt Kp^v^>if>^;*:5§P-fla)Sa 

LT(*. uy;uvy— /N>rKp+y>. i. 2-v 

[002 1] *ieBB-cfflt^«7K';T-i*i2vrbtia:tatt 

ffli3?xy-;u^^tS'&-r*-<!:*<T?#*o ca^ji-ptc* 
ffi:7xy-;u^:^tt:Mlc«!l^-rSi:. hUX(4-tK 
p^i/:7x-;u) 4, 4' - Ci- C4- Ci 

- (4-t Kp^v:7x -i->^jux^;u] 
x-;uD x5=^'jx>D tfx:7xy— ju. 2. 3. 4, 
4' -7^ h^t KP4^v'<>y:7xy 4- Cfx 

(4-t Kp^v77x:::ju) -2-y h^v3? 30 

xy— jU, h'j:^ (3-y ^jU-4- t KP + v37x~ 
JU) 4- (3->^jU-4~t Kp+V 

yjiziiju) >^;u] — 2-> h+*>^xy— 4- 

Ct*X (3, 5-v>^JU-4-t KP^^V^'x-^U) 

-2-> h^v77x/— i, i. i-hu 

X (4-t KP^V37xX;U) X5?>, 1. 1, 1-h 

C3-y^;i/-4-t KP+v3?x— ju) 
1. 1. i-h';x(3. 5-vy ^;u~4- 1 KP + 
v:7x^ju) x^e>. h'j;^ (3~>^;u-4-t KP 

^S/:7xX^U) hUX (3, 5-v>^jU-4 40 

-t KP + V^'xIljU) 2. C (2- 

t Kp^v-5--><^;u:7xxju) -4-p<^ 
;u:7xy— ;u. 4- Ct*x (3. 5-v>^;u-4~t 
Kp+v:7i-;u) >tjuD-i. 2-vtKP+vK 

>4f>. 2- [ex (2->^JU-4-t KP+e/-5 

-v^7P>\+v;u:7xr:ju) >^;u] -:7xy— 4 

- [t*X (2->^;U-4-t KP+-V-5-V^7P^ 

+i/;u7?x-ju) - i. 2-vtKP+v^> 

if>. 4->^JU:7xXjU- 1 . 2. 3-h'JtKP^ 

4- C (4-t KP+v:7x:^;u) >^ 50 



12 

>!U3-1. 2. 3- t KP+vK>-lf>. 4- [1 

- (4- 1 Kp^v:7x— ^u) - 1 ->5i;u_x^;u] 

-1, 3-vt KP^v^>-tf>. 4- [ (3. 5-v 
>^;u-4- 1 Kp+v37x:^JU) >^;u] -1, 2. 

3- hu t Kp^v^>-if 1, 4-t*xci-ex 

(3. 4-vt KP+V':7x~jU) -i->f^;u-xT 
;uD ^>-tf>. 1. 4 -ex Cl-t*X (2. 3. 4- 
h'j t Kp+v3?x^;u) -1 ->^yu-x^juD ^> 

-tf>. 2. 4-eX [ (4-t KP+v:7xx;U) 

-1. 3-y t Kn + v^>if>. 2- Cex (3 

-;/^ji.-4~- 1 Kp^vz^x-y^u) >i^;u] 37xy~ 

4- cex (3->^;i/-4- 1 KP+v^x>f 
ju) :7xy— ju. 2- cex (2->^ju-4 

-t Kp+i/:7x-r;u) >5";u] 7?xy— 4- Ct* 

X (3->^;U-4- 1 KP^vT'xir.^U) - 
1. 2-vt KP+v^>-tf>. 4- CfX (4-tK 

p+v:7x— ;u) >^;u] -2-x h+v3?xy — 

2- CtfX (2. 3-i^>5^jU-4-t KP+v:7x^ 
>IU) y^^U] ^xy— ;K 4- Cex (3. 5-~v;/5" 

;u-4-t Kp+v:7x -ju) 3^xy— ju. 3 

- Ct*X (3. 5-i;y5^JU-4-t: KP + i/-7x — 

;u) y^ju] ;7xy— 2- Ctfx (2-tKP+v 
-3, 6 -vy ^;u:7xrzju) y^;u] :7xy— 4 

- cex (2-tKP+v-3. 6-v>^;u>'x- 
ju) >^;uD :7xy— ;k 4- Ctx (3. 5-i/>^ 

;U-4-t KP + t/:7xx;u) -2-> h + S/ 

:7xy— ju. 3. 6- cex (3, 5-vy^;u-4- 
tKP+v^'x-jU) y5^;u] -1. 2-vt:KP+v 
^>if>. 4, 6- Ct*X (3, 5-i/>f^;U-4-t 
KP+V37XXJI.) j>t^;u] - 1 . 2, 3-hUtKP 
+ vK>-tf>. 2- Ct*X (2. 3. 6~h'j>5^;i/- 

4- 1 KP^v:7xx;u) :7xy— 2- 

CtfX (2. 3, 5- hU -?^^;U-4- t KP+->:7x 

:7xy— ju. 3- ctx (2. 3. 5 - . 

— 4- CtX (2. 3. 5- hU>^JU-4-t K 

p^v"7x— ;u) y^^u] :7xy— 4- Ct*x 

(2. 3. 5- hU^^;U-4-t KP+vT^x— jU) 

-1. 2-vt KP + v^>-lf 3- Cex 
(2->f^;u-4-t Kp+v-5-v<7P^^v;u:7 
x-jw >^ju] 3^xy— 4- Ctfx (2->5^;u 

-4-t KP+V-5-V^P^+v;U3?xXjU) >^ 

:7xy— ju. 4- cex (2->^;u-4- 1 Kp 

^v-5-v^7P^+*>JU-:7xx;U) >^iU] -2 — > 
h4-i^:7xy— JU. 2. 4, 6- C hUX (4-t Kp 
^v:7xx;uy ^ju) -1. 3-vfcKp^v^>4f 

1, 1, 2, 2-^ (3->^jU-4~ t KP 
=^iyyx.-M X>>. 1.1.2. 2-i^H^ (3, 
5"-v>^;U-4-t Kp+v:7x— x^r i. 
4- [ Ct*X (4-t: KP+v:7x-;i.) 3 ^ 
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>4f>, 1. 4-v Ctf;:^ (3->^JU-4-t + 

(3. 5-vp«TJix-4-t Ka4-v7i— ;u) y T 
;u] -^v-tf^. 4- Ci. i-t*x (4- 1 Kp^^^v-? 
x-;u) x^;uD T-'J (2, 4-vtKp^v':7 
i-;u) (4-t KP^^i'^i— iu) 2- Ct? 

X (4-t Kp4=-v:7i-;1') ^^^uD "^x/— 

1, 3. 3-h'J (4-t KP + V37I-JU) Tf^iVl? 

[0 0 2 2] :f^mmy ■oi'J^tt. 'pu< t^tf^mofp 

*9ffi*l*»*L<l*3 nmJilT-Ctey, J;y»*L<li 
2nmJilT. L < (4 1 n mJilT-efc-So 4"C^IS 

A©sy, «©»4>*<^^<fey«M-c?*ct*^c,. -B 
[0 0 2 3] *fc. :timmy-<)i^iK{z-t^ti^ni')-7 

— ©8jt^J$l5j-T-S(*. 2 0. OOOJa±5 0 0. ooo 

O. 0 0 0*i?§T?fe'5<!::7-<';uAfilitlr^lS)-tt7b<«^ 
L-V-r<'ti:y. ^■*i^[5]igL<fc5i:-r.Si:, it!«^f^* 

■Cfc'S3!)<, 5 0 0. 0 O O^ffix-ixt/Ky -7— 
BltlC'EJ-:>fcy. S^^SttOISTs tKU v-otg-it 

1430. ooojii±45o. 0 0 ojaTrfcy. Micjf 

*L<I440. OOOJa±400. O00iaTT?^^o 
[0 0 2 4] ^t^m^OZr '<)l^A<omWt^ 0~1 0 0// 
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LTI*. liiS. Jli»fA<1 O 0^/m^^i^'6t,<7)A<fflt^f> 

a)Sai=JCiL-5fcift>l=li. 100//mlMT. J;y*TSL 
<I4. 8 0//miaT, M(C»*L<I*6 O/ymlilTt-r. 

JjDI^IcL*5*<fl^Lfcy, 'te©aJ*ti:©j«^A<^ , 
K) - 1 c 4' o fc y -r -5 C <!: A< fe ^ , 

[ O O 2 5 ] ;$:||B^CO 7 ^' JUA ^fliJjEW <!: L T -I- ;U A 
aJ«^f#-&«^. #1-. 1 /2jKft<4ffiM1fi. 1/4jffi 

S^**l.*'<#t<D-t?fc5A^ 1/4;TEfi(4ffiMffiffl^ 
iffiS5 5 O n mlCfcftS(4fflS*^ 5 
0~1. 5 O O nm-Cfc-Sxt. i^-tj:it^m^^mL^ 
■r<'S-Sfc<^)»*LL^o <*:y»*L<(i, 5 0~1 , 2 
GOnm. Jg(-iff*L.<(*. 10 0~5 0 0nmT?fe 

±ia<4«in*, ni«3fc5Kfi«-ei&44 0O'- 
20 -mtf ^Li\ 

[0 0 2 6] *:alB^a)7-<i^A(cJ3L^T, 
tjft^ 1 /4;•Kfi^4«SSffljfelCfflL^S«$0^i^f*LL^ 
[O O 2 7] 

R (4 5 O) /R (550) =1. 03~1. 25 
R (650) /R (550) =0. 80~0. 95 
CC-C. RI*<ifflM (nm) "Pioy, fi§5Irt©»fiSl4. 
iSfi (nm) ^Sf. 
30 [0 0 2 8] 1/4;Kft14ffi^l5l*, pI«3t;Sfiti?-0. 

^ ^tt^'HOJK^^O? 1 / 4 S C i: A<^4fe C> *l 

y;u^(o:7<';uA*<fflL^t)*i. ^{zm^7\i')^i^y -(> 
[0 0 2 9] ^:*B^ro:7^';uA(cj3t>r. ©ffl^^i-gjctt 

40 gLfc<t:#lc, (itSEfflL>f>ixT#fc/Ky*-'1?t— h 

fiteffl^^fit LT. -Bfi»3{j:ficffl3g«-Sit1t*filS3F-t* 

[ o o 3 o ] *fiMfl) :7 juA©iaffl2»»tti4. J: y 
L < I*. 

R (4 5 O) /R (5 5 O) = 1 . 1~1. 22 
R (650) /R (550) =0. 82~0. 93 

[003 1 ] ^%BM(D -P -C )UAI4, J I S - C 2 3 1 8 

50 ic^ji»!iLfca«^a-e»f>*i-5?i3S-\?:>y**^ 'PU<t 
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t-:^l6l-C3GP a Jit±T'fc-Si:. mm^tl,tzt^(D/\ 

I*. 4GP aJil±-efe.5o •\'>y*S-±fEI6S]l~-r-5fc 
:*:f|B^r-«Sf -STKUV-li, e**fflL^^>*xT 

5i<L-rf'Si:. «14*MSTLfcy. ■I4*aMA<*fflM?5f 
I*. '>^i:< i:t-:^lSiro668T#ffi*<v 5%iil±, j:y» 

[o o 3 2] ;*:#|b^(D:7-c;uA(*, loo'CT'SO^i- 
<!:t-*lRia)IRi|3Ug*A<. 1 OWfelTrfeSt, Al 

T?^i>fcto»*LL^o <i:y»*L<l*5%IilT. HicW 
^L<l*2%JaT-l?3&-5o CZT*. «fti|Xffi^<tli. laT 

[0 0 3 3] nmmsm (%) = ( (i!ft«iafro)Kfi-i!& 

mmLy%m^(DU^) ymmmmous:) x i oo 

1 

[O O 3 4] >f;*Bja)7'-(-;UA(*, 2 5°C/7 5RH% 
-Croqaa^A<3%JjiT, cfey*f*L<l*2o.61ilT. SIC 

^faoiPJ^^fiofc^. lK;lL^fL^i;■5lcLT2 5°C^ 

(cro^cDSfi^woirf -5) o JRf'T*, 2 5°C-e7 5 
RH%<D5!:|amTlc4 8B#raSIML. ^©^©fiSOU 

[0 0 3 5] 

?R}1^ (%) = ( (W1 -WO) /Wl) X 1 oo 
®;"l^l*<gt^*A<Sf^Lt^A^ ii3lfi*I(cliTIS(±0. o 
3%liJfCfei)o 

[0 0 3 6] *:f§lflro7-f>UAI*. SB^tt^^tftiiH* 

Lxmi^ht, ^m. p^filM^^)ta)l^-14*<Bt^fc«)^fa 

[0 0 3 7] zti^oiv ■< )\.A{t. mmz^i). HHM 
ic^iSifii^-fjuA (jt^Wlcli:^) A<fflL^^,tlfcy, 51 
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*^e>. iSfni:7-<;uAi:LTfilfflt-'&C<!:3!)<-e»*L 

4iS{ti^ffi^«iffij^lcjaffiL/=«$. :f:f|B^(0^«$fi 

[0 0 3 8] *«B^|c|BtEcO;K'Jv— roSSit:^jSi:LT 
li. K/N^i' K<!:2ffla»7xy'-;u^*^j§SiJ4'-cj&JS 
10 $-t^--&^^S'^i£ (A. Conix, Ind. Eng. Chem., 51. 1 
47 (1959). if^-ibBSS 7-5 5 9 9^'i^$8) . K/N^-f 

Ki: 2ffli<D7iy-ju^^^b^y^^v't7A^a)teJSE#ffi 

(!f#i>Bg3 8-2 6 2 9 Q^^IS) , 7K<bfflj§L^^t^* 
«?S*Jlc?&jRlJ-Ltofc2ffl<DK/N^'f KirTJU* 'J7X;$ 
58l(c5t<B-a- L «>fc 2 ffifl) 7 1 y -iU <!: ^ SHS 
-tm m. M. Eareckson, J. Poly. Sci.. XL 399 (195 
9), !|*^Ba4 0-1 95 9^^®) l?*<^6lf t.tlSA^ 

[0 0 3 9] »j8jm^J*lC-3Lxr-<5!imM-r-Si:» 

Zi:lcJ;or3|s:f|0^cD/K'J V— if|#^Z<b:6<r-^S„ C 

a)i:^. 7t-xX7n>stg|ji<*i: HUThx-y'^^iHi^ic^iin 

-y^-lbiBa. K»l7K!K!l. 3:;?.5^;i.^A<fflL>t,4x5)j!i<!}*lc|S 
S^tiJEfl^ *fc; Jtj«<tLrii=E/v-. /K'jv-* 
-5t(D-Cl&tilS4#l-IE^$tL-r. «ia<Dj$!«S;1 
^LrfflL^TL^t,^L5^X.^^l^A^ ^-Ib ^ U>lf<D/\ 

B^©sMi=a3fc«)f-i*. c:tie.<D?&«e©*^^fi$2 o 

Oppm (SfiS^) JaTi:r'5-<»:*<»SL<, 1 5 
O p pmiaJlTi:t'^C^*<MlC»^L< . lOOppm 
40 JaTt-rSCbA^StJf* LLx. C(D*^i-«l*. 

,^r*;ii|S^ i> c t A<r' ^ * o 
[0 0 4 0] ^fc, S^J§;W*S^a)iitfTl=#t>ifaSj!i< 

icii, 3a^fl*i«:|5l!ff*$#J5--r-SctA<»*Ltv. ©IR 

mw<nm-^. 5^^s^p;TS<7)ffiiiiic$)i»t--&fcy)ic 

50 I*, ^a)S<7)»J«, :^#$l4«tf>TfiSJtf@T-C&-5, 



( 10 ) 
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S<D}Ktti: LTI*. /N°K^US. T>ti-m. V-hl^. 

Lt^ MStts s^iirtafl)9 o%jii±i 0 0% 

«!|jLI*. J«jaES^«)«*2 0~1 OO r pmA«»^L 

<. J;y»*L<li. 3 0~6 O r 
[004 1] :7-r JUAJiEJf$^<D^i'^^RfilhL. Jg 

t e r t -:^f^;u:7xy— jHfto— il7xy— juS. S 
[0 0 4 2] :*:^B^<D/-K';v-|cli. ^^0)*ttt^ti/d:*5 

[0 0 4 3] *f6B^G>77.<;UAro!t#ttSti'tf*3'JC 

fci^HtUri*. mt:b)l^'>OJ*, i£^bU^'t;A, i£1b 
'J>Kh'J:7x-JU, TK'Jx^b^-yijn— JU, 7K'J-9- 
[0 0 4 4] C:(DJ:■5l-LT^it.*lfc7K'J V— ^jRt^-e 

[00 4 5] ±mx'mcbHfzni';^—^mi. f-ro^^ 
■cSJBiJIia t L r <fc V :7 -< ^ui^-lb L T tiS*5 

l£«*jSrl»5R, '<U^yhi:L, ^CD^^jSWlSSg 

mm~mmtittzmmm7&'^mi^xmmnistm 

(c J; y :7 -< juA-lb-r -S C <!r Lfo 
[O0 4 6] WT. ;-$;-ai!{SI,^(c.kiJj5)cff^-r-5:^jS(co 
t^TfH■ro 

[0 0 4 7] Lrii. ^'J v-^Jg<!?-r 
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Tli, ^•Ib^^L'^, ■i7DP7f^JUA. 1. 1, 2. 2- 
T^t-^^7POX^:>. 1, 2-i?^DQX4t>, -T^h^ 

tKP:77>. 1. 4-v;f++i->, hJUXl/. ^i/U 

P>, PPK>4fi/, V-J'PD'O-tf^, '^^^ZPJl. 

;U7h;uA7 5 N->5';u-2-ep'j K> (JiiT. 

tLx£!.^tu^i;ix^it^mm-t^s6^x, m>&im 
10 ia-ri);iti*»*L<fT*5ti*. aiiffisii, 2. OO 

0 n mJilTA<»^ L < , 1, O O O nmlilTA^J; y 
U<, 6 OO nmlilTA<M(c»*LL"', 'Jtfc. CCT'L^ 

5i!tjassjt<b(i, T^-fju^-^aja^-arfc^ic. 90% 

T^S^^X. •Pijx.li, AN S I B 93, 3 1-197 
3 lcS-:5 < v>y;u/\-x F- 2|^S^^£lc»8aLT;11Sf 
-5ci:7^)<T•#i)o 

[00 4 83 ±t&<D^5fzmsLt^*itzSkmmfSut. fts 
»* L < . JUT, nm.^^ ■ te^sssiJiici oTBiB^-r 

[00493 -tfeaiJliaSP^*^t> K^A. xi/ KL/;^ 

m^izmmt^mnLtjiL^^mx. o. i-5ij>ra, 

L<l*0. 2~1«>W«»L, ■€-fl)fte«*P'^9?A-r«) 

30 Z<tA<:t3a-^te-S„ T'^'^UAro^Stt^^lSf Sib, 4^ 

m-t?>mm. =^^r^ha>mmut'^mmLtz±x. mm 
<D*«^*mai-riei>^*<fc-5A<. ajso~3o°ccDi£jii3g 

ai^^^x h:7-rji/A±(co. 1 ~5lJ>Ba^r. 

[00 5 0] iSJif^JSilcfct^TI*, jt!«i:LTNMP^ 
40 fflL\§«^, 7 0~1 8 0'fe*<»*L<, 

1 0 0-1 50°c*<j;y»*Li^. 

<!: # O/K y V — jgSli 3 O - 9 O MSWt? & -5 C <t A<» 
*L<, 6 0-8 oafi%-CS)-5Ci:A<J;y»^Ut^ 
/-Ky v-iB)S*<3 oaM%*:3§05ig^l±, :7-r;uA(Dg 
50 a3£}*ttA<=F+ii>-e«fi*i-V>-r<^t-6c:i:A<3ay, 9 OS 
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[005 1] 2Rt^-c:7<iuAi*, m^(omm^^^-t^ 

x^iy-jb, ;>t •S' y -;u^ro**S?&^;§, ^fcli^;h-^ 
[0 0 5 2] mn^t^^^^Ltzy ^ )l^l.lt. =r-^^- 

^€>ii^(i. ^^>^-l^T♦«E:^(Rl&-5l^li«:&lRllc3a# 

±S?-&'5;^i7!)^P> 1 O 0~ 1 7 0°C*<Sf*L< . 12 0~ 
1 6 0°C*<«J:yif*H,^ a#SSJ!)<±lfiteSIA^ 

*V»*L<I*1. 0 1~2fS. <fcy»*L<tt1. o 

3~i. 6f&-r?fc*. 

[0 0 5 3] ^C3o:$:JgB^CD7^';i/AI*. fte^-r^uAT? 

[00 5 4] C(7)J:-5ICLT, *fllflO)7 ^' |#-i> 
[00 5 5] 

[0 0 5 6] (1) (Ra) 
Digital lnstruiiients?±il|g^fai^St!l!^Nano Scope II 
I ver.3.20^ffll^r, liiTfl)*i*-C 1 O ^rRffjUS L> ¥ 

[CO 5 7] : i/'JnVmiSfl 

^SffiH : 5 1/ m X 5 iU m 

1. OHz 
ikWm^ : 2 5 6:^ 
jflfl^^i^: 2 5°C. ffl*t5lJ£6 5% 

(2) »¥J*i»^a 

2<7P-eh^f^7 (GPC) ic. ^ftSEU— tf-3t«ta 
Jtffiit (LALLS) fcJ;i;n^^lltff*tt (Rl) 

G P C|^§-e-9--l' X^^giJ ^ ©at 
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[0058] A. GPC 
^S: 2 4 4Syjl'S2l-?0-7 (WATERS 

TRC-GM U 'J +t— ^"tr ^-Ji — ttSS) 
Shodex KD-802 (BaiDSXttiJ) 
ggS : O. 6ml 
B. LALLS 

igS: cMx-1 oo^fiftsu— tf-atetfeajtSfi- 

(C h r oma t i xttS!) 
10 : 6 3 3 nm 

(4) Z)-<)VL>m-H 

■7^^am^tY <.7>')vi±w ^mi^xm^Ltz. 

[0059] (5) iifflM 

[0 0 6 0] : ■lrJU^-\"V::''«$gSRETS- 1 
1 o o 

Sy^S : 0 5 mm 

aj^JSS: 4 0 0~800nm 

ilHifl^TP. ;]Kfi4 5 0nm, 550nm. 650nm 
20 (D^a){4fflM^-e*V-e*lR (4 5 O) . R (5 5 O) , 
R (6 5 0) t Lfc. 
[0061] (6) 7-fiUAJ$|— It 
?#e>tlfc7'-i';UA*efe3t3S (D6 53te«) T^e, Sffi 

la^u. )ii.T<D&mxmmLtzo 

[0062] 

30 (7) ±mitP^m 

8 0// mroJl^i: 4-^* 5 (c. tK'J V-fflit 3 
Ow t%(DNMP5§;"8l^SUSS-tlC+-\;';^ hL. 3 0 

°c(Dft«ssig!ETi?5«>iBii»a-r-5o jri^-??, 

L^r-, ■7-i';t-A^ SU SteA^t.SiJStL. 7jC^. 1 8 0°C 
(Ra) «:«a)t*1 OOt. 14010. 

40 [O 0 6 3] 

@ : 1 7 O'^ifejar. Ra^5 nm 

O: 14 0°C|£ja-C. Ra^Snm. 17 0°C-C(*, R 

a > 5 n m 

A : 1 O O'teteJat. Ra<5 nm. 1 4 0"tT7(*. R 
a > 5 n m 

X : 1 O 0°C$EJS'e. R a > 5 n m 

$£*siaS(*. :?-r;uAA<3£l#t*A^e>fiJ«|-rsi^faic:*:# 
50 i65<-C#-&(Si:\ ^S'ttA<S<'Jf-6tcDtL^x.*. 
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[0 0 6 4] *fl0Jc;)ai*MIIJfiffil*^]aTlc^JS^]^ 

imt&m^ ) SUS 3 1 6i!iC7)Sg2 7 cm. SiS^S 

ma)SUS 3 1 6l!KDliSS^« (HS/WS=0. 9 

m%T. 1. 2-v'?apx'Si> (1 5L) ^SAL 
/co 1 , i~t*x (4-t Kd^v:7x— ;u) v 
>7D^:^it> (1, 6 1 Og) . fcJ:0^KUx^;U7 5 10 
> (1. 33 5 g) ^S^L. 7k;^Tlti*Lfco C<7)?S 
jS^|z:7xx;U7t^X7h>Kv<7D^-r K (8 7 3 g) (D 
1, 2-v<7Dax^i> (6. 7 5 L) i§;^^^6 O^j^PsI 

(7)l!Hi*0$ESfcf*3 O r prnTfeofco ^CO^. iSSO. 

5 7 1 mo I /'L-eab-S . 2-v^7P 
QX^> (841ml) ;^aS^3 0^j^A^I+r5BTL. 5S 

TJi«T«i 2o»fa«ii«f Lfco c<Dra. 5S?«;a*tt2o 

-3 O^Clc^i:^<*:afc^){aiL/co 

[0 0 6 5] Sd. fllfflUfcl . ZytpO) 20 

TK^J'^**!*! 20ppm-C?fcofco 

[0 0 6 6] »e>ttfcSJC?&;«S^+-9->lcSALrS 
au. TK'Jv-SSISLfc^. (1) x^jy-ju. 

(2) 7jc/x^ry-ju=i/i (3) 7KC)III1 

[0 0 6 7] C:(D7K';v-<D»¥tS»TS (laT. M 
n) 1*3 5. O O OTfeofco 

[0 0 6 8] ;J»Jl^■e. c<;)7K'J V— ^ 3 o°cr. nmp 
lc30w t%5SJ«i:3S*<fe5lc5S«*-a-. a8ift«ao. 

6 Um(DZP^)i^^— (B^^tK— M±SS. MCY1001 30 
Y00 5H4) rSiSLT. SigSJg;!^ <t Lfco 

[0 0 6 9] Z<7)StgSJl;^^Il$ 1 mm(7)SUS 3 1 6 

^m^LX. 4 0°C(D5pL7K;§^iija^-t±. t<D'^. 
TT?. 18 0**C. 1 OiJ^Pfla)l!ftffla*m\ H[^F8 0/i 

ma):7^;uA*l#fro 

[0 0 7 0] Z(7)^^JUA<7)Rali. 
(^T. A®) . (UiT. B®) ^^x^ 40 

tl. O. 6nm. O. SnmTfcU. "7 -< A<7)S U . 

[007 1] R (5 5 0) =2 nm^3fc^^:S<#: 

js^i4o°cT% 75J^^Tofc^teli. mmm^ tmmzL 

Ji* 8 0/ima):7-<;uA^?#fro 

[00 7 2] CCDT^-rJUACDRal*. AS. Bffi-ttt^* 
tl2. 7nm. 1. 8 n mXS>^) . —Wz^ iSiCOypt^^ 
35<ae>tLfco 50 
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[007 3] ^tz. R (550) = 4 n m^ 3fe^^::^/cf 

(ISJfi«ij3) {^fflt-5 1. 2-v^pax^i>c07X»^ 

$•7 O p prn. S^^(7)}i}$l5]|E^^ 6 O r pmirL/c 

ftel*. mmm^ tmmizLXTt^^j-^-^mzo 

[0074] Z(7)?KU'7— a)Mnl*4 5. OOOTfeo 

tZo 

[0 0 7 5] m\zmmm^ tmmiz&m^fr^x. mi^ 

8 O /im(D:7< JUA^|#fco 

[0 0 7 6] C(D:7-<JUA(DRal*. AH. Bffi-ttt-e 
tLO. 6nm. O. 7nmra^y. :7 -f ;i/A<7)S U . « 
CDf4> A<± < m tlJj*: t ^ t (D -C & o o 

[0077] R (550) = 2 n mt^^m:f5tj: 

(3ii5£^j4) 3i]Sft<5!i3<D7K'jv-^m^T. mm^o^ 

JS^l 40"c-e. 7 5j^fTofcffl2li. IIJSff«1 irPl^fcL 
r. mtS B O Uir^Oy )\^A^mzo 
[0 0 7 8] SfcS61fi0!li tf^lfllfcfiliS^fToT. 
8 O /im<7):7<j^A^^#tco 

[0 0 7 9] Z<D7-<;UA<DR al*. A®. B®-?-tL-f 
no. 7nm. O. Snmrfcy. V ^ )i.A(0^y) ^ ^ 

[0 0 8 0] R (5 5 0) =2 nmi:*^**/cP 

(mmms) eEffl-rsi. 2-i;^aDx4r><D7ic5>* 
*i 80ppmtLfcf6ii. mmm^ tmmizLx^') 

■7-^mzo 

[008 1] ca)7K'Jv— a)Mnii22. 000-efeo 

[0 0 8 2] mizmmm^ tmmtzskm^n^x. mts 

8 o //ma)37< j^A^^#fco 

[0 0 8 3] c:(D37-<;uAa)R ali. A®. BcS-t+i-e 

tt3. 5nm. 2. 3 n m^Cfc "J . — flSfC. 

l^tZo 

[0 0 8 4] Sfc. R (5 5 0) = 4 n m t tft^^yj ^Ji 

2 4 cmi:L/c<teli. IIJS151J1 itl^^lcLT/KU 
[O 0 8 5] ZCDtKU V— OMnl*1 8. OOQ-Cfeo 

tZo 

[0 0 8 6] mmm^ tmmzLxmmLfz&mm7& 
?£«s«8o°cr'3oij^f£«^FiJ'fcf!b(*. mmm^ 

tmm\zSLm^ft^x. Jls?8 0/ima):7<;uA^f# 

[0 0 8 7] C(D:7-< JUACOR a(i. A®. BH-ttU-P 
tl4. 3nm. 3. 1 nrnXib^J. -fiPlC. mOfPt^^ 

t<M,ii>*i. mmm^(Dy^}u2^\z^^:s>tm^Jt^^cx 
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[0 0 8 8] R (5 5 0) =4 nmt^<^m^tji 

(*iififf!i7) figffl-r-s 1 . 2— :;^7pax^><D7k»* 

^ 3 O p pm<t L> igSEO. 57 1mol/L<D 

\•^i^i■^7.^><D^. 2-v^ODX^t>-)g;^^8 9 3m 

:)z^<±mLf=tztb, tSjflHieSfe^ 1 5 r pm^TMST 
«), h 'J J^XV >iiST«fc<D«}*^ra^ 5 4 Oi>*-CMS 

[O O 8 9] ^(OtK'JV— fl)Mnl*5 1 O. OOQ-Cfc 

[0 0 9 0] SIIC||Jfi««1 tPI»(CL-C. J?i?8 0/im 

[009 1] Z<7)7<^UA<DRali. AS, BS-t+L-p 
*13. 1 nm, 3. 1 nrnTfey, -«|5I=, ^Of***^ 

[0 0 9 2] R (5 5 0) =1 OnmtJ&y, ^ 

(lt«<Mi) lllfi«)i«);K'Jv-. SJKJSjSE^fflLV ft 



24 

jSiss^i 8 5°ci:Lfcte(*. mmm^ tmrni^Lxm 

$ 8 o m(D7 ^' J^A*^#fco 

[GO 9 3] CflJT^^JUAOJR ali. A®, B®-?-4x^ 
4X5. 6nm. 5. 1 nmV^^). Affile. «<Df0A< 

(ik«<M2) llffl5«l5a);K'J^-. SHIKISSS^fflLV ft 

mi^st^ 1 4 o°c<t Lfcffeii. s^«s« 1 tmmiz ltji 

^8 0//m(D3'-<';UA*#fco 

[0 0 9 4] ZOt^^-JUAORali, A®. Bffl-t-tl-e 
10 He. 2nm, 5. 3 n mTJfc M , ^ODf^j&t 

[0 o 9 5] ±tBa)Slifi«!i. it»^«)iffflilssm** 1 . 
2ic^-r<, 

(it»ff)3) SlfiS#|1a)/KU^-*fflL^r, ^-VXhifi 
ft(c$£jtx?ilc3iALfcteli, SliS«|2i:|gI«i(cLTJ5[ 
* 8 0//m<D7<;UA*|#fc„ 

[0 0 9 6] C<7)7<;UAa)R ali, Affi. BS-^ix-t* 
4X5. 1 nm. 5. Snmrfcy, 

20 [CO 9 7] 
[%1] 
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[OO 9 8] 







mmwz 




mmm4 


mmms 




mmm7 






12(1 


120 


70 


70 


ISO 


120 


30 




0.98 


0.96 


0.98 


0. 96 


0.96 


0.86 


0.96 




30 


30 


60 


60 


30 


30 


30-»15 




30t:/i& 


aot:/i9 


30t:/1f» 


ao'c/io 


3ox:/i» 


3Dt:/if* 


30t:/1|^ 




100 


140 


100 


140 


100 


100 


100 


mfk. ffPfli 


Mn 


35000 


35000 


45000 


45000 


22000 


18000 


510000 




80 


ao 


80 


80 


80 


80 


80 


R a : AflB 


0.6 


2.T 


0.6 


0.7 


3.5 


4.3 


3.1 


(nq) BB 


0.0 


1.8 


0,7 


0.8 


2.3 


3.1 


3.1 


1(550) (na) 


2 


4 


Z 


2 


4 


4 


10 




o 


A 


o 


o 


A 


A 


A 




o 


O 


o 


o 


A 


X 


A 


30 





( 15 ) 



4$gg2003-268129 



27 



28 



Wk2 









ittt«3 






12D 


180 


120 




0. 96 


0.96 


0. 96 


lKMil£lk(rpB) 


30 


30 


30 




301C/It» 


30X:/1|>» 






185 


140 


140 




Mn 


3S000 


2Z00O 


35000 




eo 


80 


80 


R a : AB 




6.2 


S.I 


(na) BB 


5.1 


S.3 


S.S 




X 


X 


X 



[0 0 9 9] l#e)*lfc74'JUA(DJ?^l*5 5 /im. Ra 
li, AE. BB^H^ttl. 2nm, 1. 3nmi:*® 

to 1 O O] R (55 0) Ii520nm, R (4 

50) /R (550) , R (650) /R (550) l± 

^■ix^^ti,. 1. 12. o. 9 1 t l/4jKSmfflSffi<!: 
L r iS It (D Si 0 ^ t fc o o 

(IIJfi«II9) *ffiff|3-C»f,4xfc:7^';uA^^^S#*lfll 
^^ftlcUT, ISO'C-CI. 4fS©-$fiS#*fio 

[O 1 O 1 ] #t)tLt-7-i';UAfl)Jl^li5 5 Am, Ra 
li. A®. Bffi-ttl-p+tO. 7nm, 0. Snmir^S 

#:7-<'ji.i»i:l^Sfo)ffiti.fc trot? fey, «i©f0*<^. S 50 



[O 1 O 2] ^fc. R (5 5 O) 1*3 1 O nm. R (4 
50) /R (550) . R (650) /R (550) (4 
^n^'+t, 1. 12. o. 9 1 1 1 /4aSSia4iS*Ri: 
L T iStt CO iSi t ^ t (D t? fc o fc o 

(it«^4) *JfiC!l6-C»€>*Lfc:7^JUASI^S#*lRl 

*3£fi(cLT, 1 9 o<icr' 1 . 4mro-t*S#^tTo 

f=. 

[O 1 O 3] lifjixfe^-fJUAOTJl^fiS 5 /ym, Ra 
14, A®, B®-t*l.-?*l6. 6nm. 7. 2nmi:*S 

to 1 0 4] •(4fflS(Dai|S^ftofcA<, BE6<;^^ 

< iE«ttfa«^ <t 1- 4 C i # >^tA^ o fc. 
to 1 0 5] ±tB<Z)3lfi50iJ. lfc«ffirofFflB«SS**^3lc 

to 1 O 6] 
tS3] 
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29 30 
S3 







MM 9 






Mfi|3 




mm 6 




I4U 


1 C/l 


loll 


unmm («) 


1.4 


1.4 


1.4 


Jf* (itm) 


55 


55 


55 


R a : AS 


1.2 


0.7 


6.6 


(na) BB 


1.3 


0.8 


7.2 




O 


O 


X 


R(SSO) (niO 


520 


310 




R(4S0)/R(SSO) 


1.12 


1.12 




R($50)/R(5SO) 


0.91 


0. 91 





[0 10 7] 0)«SifflSP*f. 3teiB^fiP*t'&<b:3fe^ffl7?H'JUAiLr» 



1-^— 

(72)96lfl# gjRfill F^«-A(##) 4F071 AA50 AA51 AA68 AA81 AF27Y 

»fi!l:*:»rtTHUU 1 TB 1 » 1 # mut* AF30 AF31 AH19 BA02 BB02 

A^^tmUm^l^mP^ BC01 BC08 BC16 

4J030 CA01 CB02 CB22 CB32 CB33 
GB34 CB35 CC25 C011 CE02 
CE11 CG06 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



LTfaded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gh^y scale documents 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





INES OR MARKS ON ORIGINAL DOCUMENT 



